Chemical modification studies of beef-heart mitochondrial b-c1 complex. Effect of modification by ethoxyformic anhydride.
The effect of the histidine-modifier ethoxyformic anhydride (EFA) on the enzymatic properties of the mitochondrial b-c1 complex (ubiquinol-cytochrome c reductase) has been investigated. Chemical modification by EFA inhibited to the same extent the reductase and the proton translocating activity of the complex. In particular EFA modification of the complex resulted in: strong inhibition of the antimycin-insensitive reduction of b cytochromes; inhibition of the antimycin-promoted oxidant-induced reduction of b cytochromes and inhibition of oxidation of pre-reduced b cytochromes. Analysis of the absorbance at 238 nm, indicative of N-(ethoxyformyl)histidine derivative, of the various polypeptide subunits separated by high-pressure liquid chromatography procedure, showed that EFA modified residues in core proteins and in the low-molecular-mass proteins. Both the inhibition of the redox and the protonmotive activity of the complex and the absorbance increase at 238 nm of the core protein fraction were readily reversed by hydroxylamine, indicating that modification of histidine residue(s) in core protein(s) is critical for the activity of the complex. This was supported by the finding that modification of the reductase with EFA prevented binding of fluorescein isothiocyanate to histidine residue(s) in core protein II. EFA modification of the reductase was without effect on the binding of N-(7-dimethylamino-4-methylcoumarinyl)maleimide to the various polypeptides of the complex except for the binding to the Fe-S protein which was greatly potentiated. Thus primary chemical modification of histidine residue(s) in core protein (II) appears to cause, in turn, a conformational change in the Rieske Fe-S protein.